® 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 301 770 

A2 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 8830674&0 



© Int. CI. 4 : H03J 7/18 



@ Date of filing: 22.07.88 



© Priority: 27.07.87 US 78286 
29.06.38 US 212863 



© Applicant: PRS CORPORATION 
257 Central Park West 
New York, NY 10024(US) 



© Date of publication of application: 
01.02.89 Bulletin 89/05 



© Inventor: Schwob, Pierre R. 
257 Central Park West 
New York, NY 10024(US) 



© Designated Contracting States: 

AT BE CH DE ES FR GB QR IT LI LU NL SE 



© Representative: Cook, Anthony John et al 
D. YOUNG & CO. 10, Staple Inn 
London, WC1V 7RD{GB) 



© Radio receiver having station format selection capability. 

© A broadcast receiver includes a database stored 
in a memory means (3, 110) which is accessed 
during operation of the receiver. The database con- 
tains various attributes of a received station such as 
the call letters, location and station format. The re- 
ceiver further includes control means (1, 2, or 100, 
102) to convey to the user this information about the 
received station and includes means for scanning 
the database to permit reception of only those sta- 
tions having a desired attribute. 
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RADIO RECEIVER HAVING STATION FORMAT SELECTION CAPABILITY 



This invention relates generally to improve- 
ments in radio or T.V. receivers. More specifically, 
it relates to improvements in means for conveying 
information to the users of such receivers and in 
means for receiving stations of a preselected type. 

There are. of course, numerous devices for 
conveying, particularly with displays, information to 
the users of broadcast receivers, particularly, home 
and auto radio receivers. Such displays have taken 
the form of using 7-segment gas diodes, light emit- 
ting diodes and even liquid crystal display panels 
to provide the user information about the frequency 
of the station to which he is listening. An example 
of a liquid crystal display is shown in the United 
Stated patent to Schiebelhuth No. 4,040,719. An- 
other such patent is the United States patent to 
Oshawa No. 4.123,714. In this patent, the liquid 
crystal display merely advises the user whether the 
broadcast is stereo or monaural. Still another pat- 
ent concerned with displaying the broadcast fre- 
quency to the user is the United States patent to 
Froeliger No. 4.495,651. 

A conventional scanning receiver is one which 
can be operated to scan over a portion of the 
broadcast frequency spectrum to stop at a re- 
ceived station having a sufficient signal strength 
and permit a user to listen to or watch that station. 
Such receivers for instance, are often provided in 
vehicles and operated to scan either AM or FM 
bands to stop at the first station received for a 
period of time to permit the user to decide if the 
station received is one he wants to listen to or to 
let the scanning operation resume. 

The usefulness and attractiveness of receivers 
can be enhanced considerably by the provision of 
a receiver capable of conveying greater amounts of 
information to the users. Likewise, it is advanta- 
geous to provide a preprogramming capability. 

The invention provides a receiver utilizing one 
or more CPUs or microprocessors provided with 
memory capabilities together with means to drive a 
display and provide I/O ports in combination with 
an input keyboard. The CPUs or microprocessors 
are programmed to permit reception of stations 
having preselected attributes such as a particular 
program format. 

Accordingly, a broadcast receiver including 
timing means is combined with:- 
means for conveying to a user a plurality of distinct 
items of information identifying attributed of a re- 
ceived station; 

memory means having stored therein a database 
containing said plurality of distinct items of informa- 
tion identifying attributes of broadcast stations ca- 
pable of being received by the receiver; 



control means for transferring from said memory 

means to said conveying means said terns of 

information of a received station: 

means for the user to select a desired attribute of a 
s received station: anc 

means for restricting 'eceiver station recacticn to 

stations having said desired attribute. 

Also in accordance with -he nvennon. there ;s 

provided, in combination with a broadcast receiver 
/o including a tuning means: 

means having the capacity to convey to the user a 

plurality of distinct items of information concerning 

a received station; 

memory means having stored therein a database 

;s containing alpha-numeric information representing 
a plurality of distinct items of information identify- 
ing attributes of the broadcast stations capable of 
being received by the receiver; 
a control module connected to the receiver; 

20 and means coupling said memory means through 
said control module to said conveying means 
whereby the distinct items of information may be 
conveyed to the user. 

The invention will be better understood from 

25 the following non-limiting description of examples 
thereof given with reference to the accompanying 
drawings in which:- 

Fig. 1 is a block diagram illustrating a radio 
receiver in accordance with the invention; 

30 Fig, 2 is an illustration of an embodiment of 

the front of a receiver which can be used to prac- 
tice the inventions; 

Fig. 3 is an illustration of an embodiment of 
the liquid crystal display which can be used to 

35 practice the invention; 

Fig. 4 is a block diagram illustration of an 
embodiment of the invention used in conjunction 
with a television receiver; 

Fig. 5 is an illustration of an improved em- 

40 bodiment of the front of a receiver that can be used 
to practice the invention; and 

Fig. 6 is an example of a database organiza- 
tion for information stored in ROM relating to var- 
ious attributes of available broadcast stations par- 

45 ticularly useful for format scan. 

Fig. 7 is a flow diagram for a program that 
scans a database stored in the receiver of Fig. 5 to 
permit selective reception of available stations 
based on user preferred attributes such as station 

so format. 

Fig. 8 is a flow diagram for an alternative 
program that scans the database prior to frequency 
selection. 

Referring first to Figure 1 of the drawings, a 
radio receiver in accordance with the invention 
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includes a control module 1. In this embodiment 
the control module is constituted by a one-chip 
CPU such as the T-18 manufactured by Toshiba 
and is described in the published technical data for 
this chip. It includes as a program memory a ROM, 
a RAM data memory together with a liquid crystal 
display driver circuit, input output ports and timing 
oscillators. As will be described hereinafter various 
inputs as will be described are provided for the T- 
18 chip. 

The receiver itself includes the usual radio fre- 
quency and audio frequency circuits for both AM 
and FM. The FM circuit includes an antenna 11 for 
connection to a RF radio frequency section 17 
which in turn is outputted to a mixer 18. The output 
of the mixer is supplied to an intermediate fre- 
quency amplifier 19 and its output in turn is sup- 
plied to a detector 20. The output of the detector is 
coupled to a multiplexer 25 which feeds earphones 
28 and an audio frequency amplifier 26 to supply a 
speaker 27. 

A similar circuit is provided for AM signals and 
is constituted by an antenna 12 for connection to a 
RF radio frequency section 21 which in turn is 
outputted to a mixer 22. The output of the mixer is 
supplied to an intermediate frequency amplifier 23 
and its output in turn is supplied to a detector 24. 
As before, the output of the detector is coupled to 
the multiplexer 25 which feeds earphones 28 and 
an audio frequency amplifier 26 to supply a speak- 
er 27. 

Tuning of the radio is accomplished through 
the provision of a phase-lock-loop (PLL) chip 5. 
The PLL receives input signals from the control 
module 1 which signals determine the frequency of 
the output of the chip 5. A phase-lock-loop chip 
suitable for this purpose is the Toshiba TC9125BP 
in conjunction with a prescaler 6 such as the 
Toshiba TD6129P chip for the purpose of dividing, 
when in the FM mode, the output of the voltage- 
controlled oscillator (VCO) 14. A switch 29 is pro- 
vided to switch the input of the chip 5 from the 
prescaler when FM is desired; otherwise it is input- 
ted from VCO 13. The PLL chip 5 also supplies 
output voltage to the low pass filter 15 or 16 which 
feedback on the VCO 13 or 14 to ensure that the 
mixers 18 or 22 continue to produce the desired 
intermediate frequency for the amplifier 19 or 23. 
The low pass filter 15 or 16 also provides the 
tuning signal for the RF receivers. 1 7 or 21 . 

In the operation of the digital tuning module 
(DTM), the control module 1 supplies signals in- 
dicating the lock frequency that is the frequency of 
the station desired and the mode selection, that is 
whether the signal desired is the AM signal or the 
FM signal. As will be explained hereinafter the 
control unit is programmed to wait there a pre- 
determined period, for instance 100 MS, and if 



within that period it receives a signal back indicat- 
ing that the desired radio frequency has been 
received, no further signal will be sent from the 
control unit and the radio will operate to permit the 

5 reception of that signal. If within that period, no 
acknowledgement is received by the control unit, 
the program will direct that the control unit step to 
the next frequency and try again to determine if a 
signal is being received. The receiver shown and 

io described is intended as an example of a receiver 
that can be used in accordance /vith the invention 
and other forms of receivers could be used. For 
instance, it would be possible to utilize a receiver 
wherein a digital output of the control module 1 

is could be utilized in a digital to analog circuit con- 
trolling the frequency of Ideal oscillators for the FM 
and AM circuit for tuning purposes. 

In particular accordance with with the invention, 
. a read-only-memory (ROM) 3 is included in order 

20 to store information intended to be displayed. This 
information would include the identification of the 
various broadcasting stations, for instance in the 
case of United States stations: its frequency, the 
station call letters; the location, that is city and 

25 state; and even the format (type of programming). 
Thus the data stored in memory 3 would indicate 
on display 8 whether a particular station in a par- 
ticular city broadcasts classical music, country & 
western, jazz, or whatever. In the operation of the 

30 system, this memory would be addressed by the 
slave processor 2 so as to permit the visual display 
of data such as that described as the user tunes 
the radio or simply turns it on in order to receive a 
pre-selected station. A memory suitable for this 

35 purpose is the TC531000P chip from Toshiba 
which can store up to 128 kilobytes of data and 
which has the advantage of requiring a relatively 
low power for operation, thus permitting extended 
use on batteries. A slave processor suitable for this 

40 purpose is the MSM6404 chip available from Oki. 

In order to display the desired information to 
the user and to permit programming of the radio, a 
liquid crystal display 8 is provided. An additional 
driving element 4 is provided to enhance the output 

45 capacity of the control module 1 . An element suit- 
able for this purpose is the T-7724 chip from 
Toshiba. 

A keyboard 7 permitting the user to program 
the receiver is provided and provides an input to 
so the control module 1 . 

Power can be supplied from battery sources 9 
aad 10 to produce the DC operating and backup 
voltages required. An optional AC to DC adapter 
can be provided to permit use in the home without 
55 batteries. 

An embodiment of the receiver in accordance 
with the invention is shown in Figure 2. An embodi- 
ment of the display in accordance with the inven- 
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tion is shown in Figure 3. Thus, such a receiver 
would include the speaker 27 mounted behind out- 
let louvres 44. A digital signal strength meter 42 is 
shown and can consist of a number of LEDs pro- 
vided with a scale to show signal strength. A tuning 
knob 40 may be placed on the side of the receiver. 
An on.'Off switch 30 together with a light 31 can be 
provided towards the bottom of the receiver. Vol- 
ume control may be provided by the use of a 
sliding switch 38 together with its scale while an- 
other sliding switch 39 is also provided with its 
scale for tone control. 

The display 8, in addition to the information 
display capability that will be described, also dis- 
plays a series of markers 65 to 72 and 52 to 57. 
These markers are used to permit programming of 
the receiver, whether it is to select the current time 
and the current date or the current location of the 
receiver or to preselect or tune to a radio station 
desired or to select an alarm or circuit to turn the 
receiver on or off at a predetermined time. 

The markers are controlled by the keyboard 7. 
This keyboard comprises of a series of push but- 
tons which may be of the diaphragm type and 
operates as follows: The switch 32 labeled L 
causes the markers to move to the left, that is from 
72 towards 65 to 57 towards 52. The switch 33 
labeled R causes it to move to the right. To enter a 
program of preselected stations or the time at 
which the alarm should work or any other bit of 
data, switches 34 and 35 are provided. The switch 
34 with the minus sign causes a decrease of the 
values or alphabetical data chosen by the L or R 
switch each time it is operated. The switch 35 with 
the plus sign causes an increase of the values or 
alphabetical data chosen by the L or R switch each 
time it is operated. The switch 36 labeled "DO IT" 
will enter into the memory the information dis- 
played and programmed by the use of the switches 
32 to 35. Switch 37 labeled "CANCEL" is provided 
to cancel any unterminated action. 

To provide for the display of a large amount of 
information that would be useful to the user, the 
display 8 in Figure 3 of the illustrated embodiment 
can display information about the alarm 50, and 
whether it is on or off, the time for which the alarm 
is set, or the time of day and also the date 51. Also 
displayed is "SLEEP" information 58, that is the 
number of minutes the user may want the receiver 
to be operating before it turns itself off automati- 
cally. "Preset-Station" information 59 can be dis- 
played to permit the user to store in or retrieve 
from memory the frequency of a station which he 
wants to listen to. 

Also provided on the display are a series of 
indications 60 of the format (type of programming) 
conducted by the particular station being received, 
that is, whether it is classical music, .country and 



western, pop. jazz, news. etc. This display is of 
particular value when the user is attempting to 
:isten to stations that are unfamiliar to him. 

Another display is an indication of the fre- 

5 quency of the station 61 and whether it is FM or 
AM and the number disoiayed will reoresent either 
MHz or KHz. Also aisplayea are the call letters of 
the station 62. as s :he c::y 53 ana state 64 
wherein the station :s ccaied. T'r-s ;.:y arc state 

•o displays 63 and 64 are s;so jsea cy „ser to 
select the location of the receiver 

These elements just described cooperate with 
the control module 1 and slave mocule 2 and the 
data stored in the ROM 3 to permit operation of the 

T5 system. To achieve this end, a program is written 
for the control module 1 and the slave module 2 
providing the basic control intelligence. Such pro- 
grams can be written using well known computer 
languages and techniques and would include the 

20 capability of controlling and displaying the markers 
and alphanumerical displays in response to the 
actuation of the switches 32 to 37. The stored 
programs can also provide the required phase-lock 
frequency parameters to the PLL chip 5. Likewise 

25 the program will access the database stored in the 
ROM chip 3. 

In the use of the receiver, after it has been 
turned on by the user and it is desired to select a 
station to be listen to. either the minus switch 34 or 

30 the plus switch 35 can be depressed or the dial 40 
can be rotated causing the frequency to change 
either in the upward or downward direction. The 
program is such that if either switch 34 or 35 is 
depressed for a longer period than a predeter- 

35 mined period of time, the receiver will go into an 
automatic scanning mode and upon receiving a 
signal of sufficient strength, will stop the scan at 
that station and, if available, display the call letters 
of the station together with information about its 

40 geographic location and its broadcasting format. If 
this is not what the user wishes, depressing either 
switch 34 or 35 will cause the receiver to scan for 
the next station. 

When the user wishes to recall a station pre- 

45 viously programmed, the left or right key 32 or 33 
is used to move the marker to the position 66 and 
the plus or minus keys 34 or 35 are used to recall 
the chosen preset-station using the preset-station 
display 59, and again information about that station, 

so this is, its frequency, call letters, etc. will be dis- 
played. If the user wishes to go to another preset 
station, then either the plus or minus keys 34 or 35 
are operated. 

In order to program or preset a station, the 

55 user when listening to a particular station, will move 
the marker to the position 65 and by operating the 
plus or minus keys 34 or 35 and the preset-station 
display 59, detrmine the memory location in which 
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he wishes to store the frequency of that station, 
that is, whether or not it is to be preset station 
number 1 , 2 or some other number, The switch 36 
labeled "DO IT" can then be operated to enter and 
store the frequency information with respect to that 
station in memory. 

To operate in the sleep mode, the marker is 
moved to position 67 and the plus or minus keys 
are operated to show in the "SLEEP IN" display 58 
the time period the user would like and the switch 
36 is then operated to enter and start the time 
period. 

The alarm is set by moving the marker to 
position 68. Underscores or markers 52 to 54 ap- 
pear under the on/off label or under each number 
position of the display 50 and the user can change 
the numbers again by the use of the keys 34 and 
35 and again enter the desired time by operating 
switch 36. 

The clock is set by moving the marker to 
position 69 and once again an underscoring 53 or 
54 appears under a number position representing 
either the hours or minutes in the time display 50 
which number can then be changed by operation 
of the keys 34, 35 and 36. 

To set the date, the marker is moved to posi- 
tion 70 and again the keys 34, 35 and 36 are 
operated until the desired date appears in the data 
display 51. 

The markers 71 and 72 are used to select a 
state and a city within that state when the receiver 
is moved to a different location, so that tuning or 
presetting within that new location may be accom- 
plished as described above. In this case, the cities 
and states will be shown in alphabetical order in 
the displays 63 and 64 and the user can, by 
operating the keys 34 and 35, change the city 
and/or state displayed, thereby, permitting a new 
portion of the database in memory 3 to be ac- 
tivated. 

As may be seen in Figure 4, the invention may 
be applied for use in a television receiver. In this 
embodiment of the invention, a control module 100 
receiving inputs from keys and switches 102 as 
described above in connection with a receiver 
module 104 for selecting stations in a conventional 
video circuit in turn is outputted to a television 
screen in order to display the image being re- 
ceived. As before database ROM 110 stores the 
information to be displayed about stations being 
received in this embodiment of the invention. The 
television screen itself becomes the display and 
alpha-numeric characters are produced by the 
character generator 112 under the control of the 
control module and are supplied as input to the 
video circuit 106. 



IMPROVED RECEIVER SYSTEM 



As explained hereinbefore, broadcast stations 

5 have different formats. Thus, a given station, in the 
case of radio will broadcast news, various types of 
music or be a "talk station". Listeners, of course, 
have equal numbers of varying tastes and more 
often then not want to tune to a station catering to 

io his or her particular taste. This *s almost certainly 
the case when the user is in a location where ne :s 
not familiar with the formats of the stations capable 
of being received. 

The use of a database that is prestored in a 

;s ROM 3 as explained hereinbefore greatly increases 
the utility of the broadcast receiver for listeners 
who may find themselves in an unfamiliar locale. 
This utility can be even more enhanced by includ- 
ing in the control module 1 and slave module 2 

20 program a broadcast program format scan or select 
capability. This permits the receiver to not only 
conventionally scan a broadcast band for any avail- 
able signal, but more importantly to select stations 
having a particular program format. The prestored 

25 database therefore provides an accessible source 
of information for displaying certain attributes of a 
received station as explained hereinbefore, and fur- 
thermore is actively used to select only those radio 
stations having a desired listener format. 

30 In accordance with this improvement Fig. 5 
illustrates the front of a receiver incorporating the 
improved invention. Features which correspond 
substantially with the receiver illustrated and ex- 
plained in Fig. 2 are indicated by the same nu- 

35 meral with a prime (') suffix. Thus, knob 39 is used 
for manualfy setting the tonal balance (base/treble) 
of the received broadcast. Knobs 30>'38' provide a 
combined on/off switch with volume control. 

A display 8' is provided which may conve- 

40 niently convey the same type of information as the 
display shown in Fig. 3. However, the program 
format indicators (indicators 60 in Fig. 3) have been 
augmented with a set of matching pushbutton input 
switches 200. There is one switch provided for 

45 each type of program format stored in the ROM 3. 
For example, in the current embodiment, the di- 
vision of formats is made in six classes, each 
represented by a format-select key, as follows: 
CLASSICAL: Classical Music 
. so C&W: Country & Western; Bluegrass; Folk 

Music 

ROCK: Rock 'n' Roll; Disco; Top-40; Oldies; 
Adult Contemporary 

JAZZ: Jazz; Rhythm & Blues; Reggae, Blues; 
55 Urban Contemporary 

EASY: Easy Listening; Big Band; Beautiful 

Music; Middle-of-the Road (M.O.R.) 

TALK: News; Sports; Talk Shows; Comedy; 
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Drama-Literature; Weather; Public Affairs. 
Other format classifications could, of course, be 
used to suit different groups of users. In particular, 
the resolution of the format breakdown could be 
higher so that a more detailed format classification 
could be offered by increasing both the number of 
labeled format keys on the unit and the number of 
format-labels in the display. Each format switch 
200 may be provided with individual lights in a 
known manner to indicate to the user when a 
particular switch is activated. 

The receiver illustrated in Fig. 5 also includes 
city and state input switches 202, 204 which permit 
the user in combination with the up/down switches 
206 t 208 to program into the control module 1 the 
geographic location of the broadcast receiver. As 
explained hereinbefore, this permits the control 
module 1 to access the correct portion of the 
database stored in ROM 3 that corresponds to the 
actual location of the receiver. The up/down switch- 
es 206,208 operate in a manner similar to the + ~ 
switches 34,35 in Fig. 2 for entering the city/state 
data and for tuning and scanning frequencies. 

The internal configuration and operation of the 
receiver is substantially the same as explained with 
reference to Fig. 1 , with the addition of course that 
the keyboard input 7 now includes the individual 
format input and selection means 200 (Fig. 5). 

In order to explain the format select/scan im- 
provement, reference is now made to Fig. 6 which 
shows a typical database organization which may 
be used with the invention. It will be readily appre- 
ciated by those skilled in the art that the inventions 
disclosed herein are not limited to a particular type 
of database organization, the only requirement be- 
ing that the display information for each available 
station be accessible by the control module 1 and 
slave module 2 as a function of geographic location 
as fully explained hereinbefore. 

Accordingly, in the example shown in Fig. 6. 
the database is partitioned into the three basic 
identifying criteria: 1) a STATES file 250; 2) a 
CITIES file 252; and 3) a broadcast band frequency 
file 254 based on geographical groupings called 
GRIDS. Though only one GRID is shown in Fig. 6, 
there may actually be separate grids for AM, FM, 
shortwave and so on. 

Once a user has entered the city and state 
data for the location of the receiver, the control 
module 1 immediately can determine the available 
stations within the broadcast region. Accordingly, 
the STATES file 250 contains three data fields: 1) 
the "abbreviation" field 256 contains one two-letter 
record for each state covered in the database; 2) 
the "city pointer" field 258 contains a unique ad- 
dress for each state record that identifies the first 
city record for that state in the CITIES file 252; and 
3) the "state number" field 260 which simply as- 



signs an identification number to each state to 
permit cross-referencing between files as will be 
explained. 

The CITIES file 252 contains four data fields: 1) 

5 a "city name" field 262 that contains an alphabet- 
ized record entry for each city covered in the 
database organized by state: 2) a "state number" 
field 266 that identifies the state each city 'S '-n: and 
3) one or more grid pointers 263.270 that identifies 

w for each city a unique address m :he GRID rile 254 
for the first broadcast station n the corresponding 
geographic region where the receiver is ocated. 
Each record (consisting of the data m the four 
fields) is located at a unique address 264 in the 

/5 CITIES file that indicates the position of the record 
in the file wherein the address of the first city for 
each state grouping (field 266) is the same as the 
corresponding city pointer 258 located in the 
STATES file 250. 

20 The GRID file 254 contains all the available 
station entries covered in the database organized 
by geographic regions with each region assigned a 
unique GRID number stored in the "grid number" 
field 272. The GRID file 254 also contains the 

25 attribute data for each station such as the 
"frequency tt field 274, the "call letter" field 276, 
and the "format" field 278. Each station of course 
has a unique address 280 wherein the address 280 
for the first station in each GRID region grouping 

30 {field 272) is the same as the corresponding GRID 
pointer located in the CITIES file. 

As an example, suppose the user is located in 
Cleveland, Ohio. The user would first set the state 
by pressing the STATE switch 204 and by repeat- 

35 edly pressing the up/down switches 206.208 until 
the proper abbreviation "OH" would appear in the 
display. This combination of key strokes would 
make the control module 1 retrieve, in order, the 
state abbreviations located in field 256 of the 

jo STATES file 250. until the user presses the ENTER 
key 210. At that point the control module 1 stores 
the state number 260 in memory. 

The user would then set the city by pressing 
the CITY switch 202 and by repeatedly pressing 

45 the up/down switches 206,208 until the proper city 
name "Cleveland" would appear in the display. 
This combination of key strokes would make the 
control module 1 retrieve the city names stored in 
alphabetical order and located in field 262 of the 

so CITIES file 252, starting at the record pointed to by 
the city pointer 258 in the state file 250 which 
corresponds to the state number 260 previously 
stored in memory, this record corresponding to the 
first city in the state of Ohio, until the user presses 

55 the ENTER key 210. At that point the control 
module 1 stores in memory the GRID pointers 268 
and 270 for future use. The GRID pointer identifies 
to the control module 1 the first broadcast station 
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in the geographic region that includes Cleveland, 
Ohio. The GRID file then is entered to locate by 
frequency match the station currently being re- 
ceived. Once a frequency match is made in the 
GRID file, all the other attribute data is immediately 
accessed from the corresponding records in the 
pertinent fields. 

Whenever the receiver is tuned to a particular 
station and the control module 1 program is in the 
GRID file 254, the city pointer in field 282 provides 
an immediate cross-reference back to the CITIES 
file 252 so that the control module knows the city 
for the received station. Once back in the CITIES 
file the "state number" field 266 provides an imme- 
diate cross-reference back to the STATES file. This 
cross-reference between files is useful when the 
geographic grids include several cities so that even 
if the user initially programmed his location as 
Cleveland, if he is tuned to an Akron station the 
display 8' will convey "Akron, Ohio." 

With reference to Fig. 7, a format scan in 
accordance with the present invention is accom- 
plished by first selecting a format. This is done by 
the user pressing one of the format keys 200. This 
initiates a frequency-scan at step 300 where the 
control module 1 increases the frequency, displays 
that frequency on display Q at step 302, and sends 
that frequency to the PLL 5 at step 304. 

At step 306 the control module checks whether 
a broadcast signal at the desired frequency has 
been received, if not, the receiver steps to the next 
frequency by looping back to step 300 as in- 
dicated. 

Once a station has been locked into, as at step 
308, the control module 1 at step 310 accesses the 
corresponding station information stored in ROM 3 
based on the grid (geographic region) pointers, 
previously stored in memory during the state/city 
selection by the user. 

Up to this point, operation of the receiver is 
substantially the same as fuliy explained herein- 
before, with reference to Figs. 1-6. Whereas in the 
embodiment disclosed in Figures 1-7, the receiver 
would next display the station attributes stored in 
memory, in this embodiment at step 312 (Fig. 7) 
the program checks whether the station format is 
the same as that selected by the user via switches 
200. If yes, the control module 1 displays the 
station information on display 8 as previously ex- 
plained herein. 

If, however, the received station format is not 
the same as that selected by the user, the control 
module 1 program loops back to step 300 and 
begins searching for the next available frequency. 

With reference to Fig. 8, in an alternative em- 
bodiment of the format select or scan feature, after 
the user has entered a desired listening format by 
pressing the appropriate format switch 200, the 



control module 1 program first accesses the 
database stored in ROM 3. The program goes to 
the first station record located in the GRID file 254 
corresponding to the GRID pointer previously 

s stored in memory based on the city- state data. It 
will be recalled from the explanation of Fig. 6 that 
the available stations are organized by geographic 
location in the GRID file 254. 

For example, suppose the user ts m Cleveland, 

w Ohio and desires an FM country and western sta- 
tion. The control module 1 accesses the first poten- 
tially available station data record that is in the 
geographic portion of the FM database that in- 
cludes Cleveland. 

75 At step 402 the program checks whether the 
format of the first potential station is the desired 
format. If yes, the receiver tunes to the correspond- 
ing frequency (step 404) and if the signal is re- 
ceived then displays the station information on 

20 dispiay 8' and permits reception (step 406). 

If the format of the first station is not the 
desired format (step 408), or even if it is the 
desired format but the station cannot be received 
(step 414'), the program jumps to the next station 

25 in the database for the geographic region (step 
410) and loops back to step 402 to determine if the 
station is available and the correct format Step 412 
shows that the program checks whether ail poten- 
tial stations in the geographic region have been 

30 scanned for format and availability. If all have been 
scanned and no stations are available the receiver 
simply tunes to the first available station, or can be 
programmed to scan adjoining geographic regions. 
In the event that there are several stations 

35 available in the geographic region that have the 
desired format, if the user wants to try a different 
station having the selected format he can simply 
activate the appropriate format key again and the 
receiver will advance to the next available station 

40 having that format. If none is available, the receiver 
simply remains tuned at the current station. 

It is possible that two or more stations may 
broadcast on the same frequency within the same 
general area, even having the same program for- 

45 mat. Each time a station signal is received, the 
control module 1 program scans the database in 
ROM 3 based on the city/state and frequency data 
(and if selected, format data) to detrmine all possi- 
ble stations on that frequency within the listening 

so area. Since the display 8' can only show one 
station at a time, the control module program alerts 
the user by sounding a buzzer (not shown) twice 
and permitting the user to alternately view the 
station data for each station on thp tuned frequency 

55 by pressing the ENTER key 210. 

Each time the ENTER key is pressed the con- 
trol module 1 displays the data for the next station 
on the same frequency within the general listening 
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area. By repeatedly activating the ENTER key the 
user can cycle through all the possible candidates 
for the station actually being heard. This feature is 
particularly useful in shortwave radio applications. 

Various modifications can be made without de- 
parting from the invention. 

Therefore, it is among the aims of this inven- 
tion, as particularly described and illustrated to 
provide a novel receiver capable of conveying to 
the user a large amount of information to the user: 
to provide a novel receiver capable of being pro- 
grammed by the user while at the same time 
displaying information about the program or other 
data entered into a memory; 
to provide a novel broadcast receiver capable of 
scanning a broadcast band based on a selective 
fashion to receive a station broadcasting in a for- 
mat desired by a user; 

to provide a novel broadcast receiver capable of 
providing a user with information about varying 
broadcast formats which might be available and 
permitting the user to select the format he wishes 
to receive and then to scan a broadcast band until 
that format is received; 

to provide a novel broadcast receiver having data 
pre-stored in a memory means representing a plu- 
rality of identifying attributes of a number of broad- 
cast stations, as for instance throughout the United 
States, and cooperating with computer means to 
permit a user to cause the receiver to scan a 
broadcast band until a station with one of those 
identifying attributes selected by the user, format 
for instance, is received; and 
to provide a novel broadcast receiver having a 
means of communicating to a user, various types 
of broadcasting formats so that the user can select 
the format he wishes to receive and the station will 
scan a selected broadcast band until the selected 
format is received, if it is available within the range 
of the receiver. 



Claims 

1. A broadcast receiver including a tuning 
means, combined with:- 

means for conveying to a user a plurality of distinct 
items of information identifying attributes of a re- 
ceived station; 

memory means having stored therein a database 
containing said plurality of distinct items of informa- 
tion identifying attributes of broadcast stations ca- 
pable of being received by the receiver; 
control means for transferring from said memory 
means to said conveying means said items of 
information of a received station; 
means for the user to select a desired attribute of a 



receivea station: and 

means for restricting receiver station reception to 
stations having said aesired attribute. 

2. The receiver of claim 1 wherein one of said 
5 attributes is station program format and said selec- 
tion means provides the user with a plurality of 
station program formats 'rem whsch to choose a 
desired format. 

3. The receiver of z.aitr- ' .vrerem said 
?o database is organized accorcirv; :e ;eograonic 

grids within a general oroaccast regicn. 

4. The receiver of claim 3 r'urther comprising 
means for the user to input to said control means 
receiver location data that identifies which geo- 

15 graphic grid the receiver is located within or neigh- 
bor to. 

5. The receiver of claim 4 wherein said re- 
ceiver location data comprises city and state in- 
formation. 

20 6. The receiver of claim 4 wherein said control 
means scans said database for multiple stations 
using a common broadcast frequency within a geo- 
graphic grid, said control means sequentially trans- 
ferring said items of information to said conveying 

25 means for each of said multiple stations when 
instructed by the user. 

7. A broadcast receiver comprising: 

a. means to tune the receiver to one of a 
plurality of broadcast frequencies; 

30 b. means to detect reception of a station 

broadcasting on one of said broadcast frequencies; 

c. means for conveying to the user a plural- 
ity of items of information identifying attributes of a 
received station: 

35 d. memory means having stored therein a 

database containing said plurality of items of in- 
formation identifying attributes of broadcast stations 
capable of being received by the receiver: 

e. control means for transferring from said 
40 memory means to said conveying means said 

items of information for a received station, said 
control means controlling said tuning means fre- 
quency in response to said detecting means; and 

f. means for the user to instruct said control 
45 means to only receive stations having a user se- 
lected identifying attribute. 

8. The receiver of claim 7 wherein said control 
means is a programmed microprocessor controller 
capable of automatically scanning a broadcast fre- 

so quency band for stations capable of being re- 
ceived, said database being organized according to 
a plurality of geographic regions, wherein said in- 
struction means includes means for the user to 
input receiver location data to said control means. 

55 
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9. The receiver of claim 8 wherein said control 
means identifies which of said geographic regions 
the receiver is in according to said receiver location 
data, and restricts station reception to stations hav- 
ing said selected attribute. 

10. The receiver of claim 9 wherein said con- 
trol means first scans a broadcast frequency band 
for an available station and then permits reception 
of that station if said station has said selected 
attribute. 

11. The receiver of claim 9 wherein said con- 
trol means first scans said database for available 
stations within the receiver geographical region 
having said selected attribute, and further compris- 
ing means for the user to select which of said 
available stations is received. 

12. The receiver according to claim 7 wherein 
said user selectable identifying attribute is station 
program format. 

13. In combination with a broadcast receiver 
including a tuning means: 

means having the capacity to convey to the user a 
plurality of distinct items of information concerning 
a received station; 

memory means having stored therein a database 
containing alpha-numeric information representing 
a plurality of distinct items of information identify- 
ing attributes of the broadcast stations capable of 
being received by the receiver; 
a control module connected to the receiver; 
and means coupling said memory means through 
said control module to said conveying means 
whereby the distinct items of information may be 
conveyed to the user. 

14. The receiver of claim 13 wherein one of 
said distinct items of information is information 
pertaining to the call sign of a broadcast station. 

15. The receiver of claim 13 wherein one of 
said distinct items of information is information 
pertaining to the frequency of a broadcast station. 

16. The receiver of claim 13 wherein one of 
said distinct items of information is information 
pertaining to the format of a broadcast station. 

17. The receiver of claim 13 wherein the in- 
formation identifies the location of the broadcast 
station. 

18. The receiver of claim 13 wherein the in- 
formation identifies the city and state in which the 
broadcast station is located. 

19. The receiver of claim 13 wherein user 
operated means are provided in order to enter the 
location of the receiver and means to convey that 
information. 

20. The receiver of claim 13 wherein user 
operated means are provided in order to enter the 
time and date and means to convey that informa- 
tion. 



21. The receiver of claim 13 wherein user 
operated means are provided in order to enter the 
preset stations and means to convey that informa- 
tion. 

5 22. The receiver of claim 13 wherein user 

operated means are provided to control the dura- 
tion of the operation of the receiver and means to 
convey that information. 

23. The receiver of c:aim 13 wherein means 
10 are provided for a user to enter a time at wnich the 

receiver is to start operating or sound an alarm ana 
to convey that time information. 

24. In combination with the receiver as set forth 
in claim 13 wherein said memory means may be 

/s periodically replaced in order to maintain currency 
of the data stored therein. 
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